Bcl-2 expression regulates cell sensitivity to S100beta-mediated apoptosis.
The S100beta protein is overexpressed in the brain of patients with Alzheimer's disease and Down's syndrome and is able to induce apoptosis in neurons at high concentrations. The intracellular events that regulate the apoptotic effect are largely unknown. This study investigates the roles of the bcl-2 proto-oncogene, one of the best-defined apoptotic genes, on cell death induced by S100beta. Human neuronal precursor NT2/D1 cells showed a high degree of cell death by apoptosis after exposure to 2 microM S100beta in serum-free medium. Death was preceded by a down-regulation of the Bcl-2 protein. Gene transfer with a full-length bcl-2 cDNA under the control of a constitutive promoter in NT2 cells elevated Bcl-2 protein levels and repressed S100beta-mediated cell death. When exposed to retinoic acid, the NT2/D1 cells differentiated into a neuronal phenotype. The differentiated cells up-regulated their levels of Bcl-2 and became resistant to S100beta-induced cell death. Downregulation of Bcl-2 by an antisense oligonucleotide in the differentiated cells, however, increased their susceptibility to S100beta-related cytotoxicity. Therefore, apoptosis induced through S100beta signaling is subject to regulation by Bcl-2. A combined alteration such as up-regulation of S100beta together with down-regulation of Bcl-2 may be important in the pathogenesis of Alzheimer's disease and Down's syndrome.